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Abstract
Correlative light and electron microscopy (CLEM) is an excellent approach for imaging the spatial distribution 
of specific molecules at the level of cellular ultrastructure. The present study reports two novel methods for 
CLEM using pre-embedding immunofluorescence staining. These methods involve staining of specimens in 
the same manner as conventional pre-embedding immunohistochemistry, but provide optimal ultrastructural 
preservation and resolution. This strategy exploits the fluorescent property of new fluorescent dyes, Fluolids, 
which retain fluorescence even after OsO4 fixation and resin-embedding. In the first method, we performed 
high resolution CLEM using Fluolid Orange combined with nanogold. Using this method, a lysosomal enzyme, 
cathepsin D, was detected by granular fluorescent staining in renal tubule cells and nanogold particles were 
found to be localized within lysosomes. In the second method, we performed double immunofluorescence 
CLEM using Fluolid Red and Fluolid Green. Using this method, diffuse immunofluorescence of Iba1, a 
macrophage/monocyte lineage-specific calcium binding protein, was observed throughout the cytoplasm of 
macrophages. In contrast, immunoreactivity against CD68, a lysosome/endosome-associated membrane 
glycoprotein, was detected as granular fluorescence in the cytoplasm of macrophages corresponding to the 
clusters of lysosomes or endosomes observed by electron microscopy. These novel methods for CLEM using 
pre-embedding immunofluorescence staining can provide improved ultrastructural information of the cells, 
cell organelles, and associated molecules compared to the conventional methods.
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